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1. 

GAMEBASED METHOD FORTRANSLATON 
DATA ACQUISITION AND EVALUATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a method and 

apparatus for building a statistical machine translation (SMT) 
system, and more specifically to a SMT system for data 
collection and acquisition that utilizes a translation game 
played by multilingual people. 

2. Description of the Related Art 
Conventional statistical machine translation (SMT) sys 

tems rely on manually translated bilingual data where a given 
sentence/phrase in the Source language is translated to a target 
language. Translation of sentence pairs is the most time 
consuming part of building a conventional SMT system, as 
the translation of sentence pairs depends on human labor. At 
best, only a few human translators are available to translate 
large quantities of data for the translation of sentence pairs. 
Furthermore, a lack of translators can be a bottle neck in 
translation data collection because there are too few people to 
translate the sentences. In addition, for some languages, it is 
conventionally difficult to find bilingual speakers in some 
exotic languages because there are few of them available. 

In conventional phrase based statistical machine transla 
tion (SMT) systems, estimates of conditional-phrase-transla 
tion probabilities are the major source of translation knowl 
edge. The phrase pair extraction is based on an automatically 
word-aligned corpus of bilingual sentence pairs. In conven 
tional phrase based SMT systems, every possible phrase pair, 
up to a pre-defined phrase-length with the following con 
straints, are extracted: phrases must contain at least one pair 
of linked words and phrases that must not contain any words 
that have links to other words not included in the phrase pair. 

The practical issues for developing a parallel corpora 
include: 1) lack of experienced bilingual speakers in the lan 
guage-pair of interest, 2) costs associated with translating 
each sentence, and 3) time required to translate these sen 
tences. These issues have a major impact on the development 
cycle of conventional SMT systems. 

SUMMARY OF THE INVENTION 

In view of the foregoing, and other, exemplary problems, 
drawbacks, and disadvantages of the conventional systems, it 
is an exemplary feature of the present invention to provide a 
method of generating a statistical machine translation data 
base through a game, the method includes retrieving from 
memory and providing to a plurality of players a monolingual 
structure, receiving a first translation attempt from each of the 
plurality of players, comparing, using a processor, the first 
translation attempts from each of the plurality of players, 
providing feedback to each of the plurality of players, and 
receiving and comparing attempts and providing feedback to 
iteratively converge Subsequent translations from each of the 
plurality of players into a final translated structure. 

Another exemplary feature of the present invention would 
be a method of generating alternate translations for a statis 
tical machine translation database through a game, the 
method including providing a monolingual structure to a 
player, receiving a first translation attempt from the player, 
comparing, using a processor, the first translation attempt 
from the player to a reference translation, providing feedback 
to the player, and receiving and comparing attempts and pro 
viding feedback to iteratively converge Subsequent transla 
tions from the player into a final translated structure. 
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2 
Another exemplary feature of the present invention would 

be a method of grading a statistical machine translation data 
base through a game, the method including providing a 
monolingual structure to a plurality of players, receiving a 
grading assessment of the monolingual structure from each of 
the plurality of players, comparing, as executed by a proces 
Sor, the grading assessment from each of the plurality of 
players, and providing feedback to each of the plurality of 
players, and receiving and comparing attempts and providing 
feedback to iteratively converge Subsequent translations from 
each of the plurality of players into a final grading assess 
ment. 

Another exemplary feature of the present invention would 
be an apparatus to generate a statistical machine translation 
database through a game, the apparatus including a monolin 
gual database to store a plurality of language phrases first 
language and a game manager, as executed by a processor on 
the apparatus, configured to receive a source language phrase 
from the monolingual database and present the source lan 
guage phrase to each of a plurality of players and to receive 
translation attempts from each of the plurality of players. The 
game manager provides feedback to each of the plurality of 
players and receives and compares attempts and provides 
feedback to iteratively converge Subsequent translations from 
each of the players into a second language phrase. 
The invention exemplarily provides games that would 

entice users to produce parallel sentences. The games turn the 
laborious and boring task of a translation process into some 
thing fun where users would enjoy playing the exemplary 
games. While doing so, the users would translate sentences 
from one language to the other in the process. 
An additional benefit of the present invention would be 

providing low cost parallel corpora. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other purposes, aspects and advantages 
will be better understood from the following detailed descrip 
tion of an exemplary embodiment of the invention with ref 
erence to the drawings, in which: 

FIG. 1 illustrates an exemplary system 100 to acquire par 
allel data to train statistical machine translation systems; 

FIG. 2 illustrates an exemplary method 200 for acquiring 
parallel data; and 

FIG.3 illustrates an exemplary system 300 to acquire par 
allel data to train statistical machine translation systems; 

FIG. 4 illustrates an exemplary method 400 for acquiring 
parallel data according to system 300: 

FIG. 5 illustrates an exemplary method 500 for ranking 
parallel data; 

FIG. 6 illustrates a typical hardware configuration 600 
which may be used for implementing the computer system 
and method according to the exemplary aspects of the present 
invention; and 

FIG. 7 illustrates an exemplary CD 702 and magnetic data 
storage diskette 700 to exemplarily store the method 200. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENT OF THE INVENTION 

Referring now to the drawings, and more particularly to 
FIGS. 1-7, there are shown exemplary embodiments of the 
method and structures according to the present invention. 

Collectively, the exemplary games and processes would 
provide a fast, cheap, and high quality parallel corpora gen 
eration method, which would enable rapid SMT deployment 
in different languages and domains. In particular, the inven 
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tion would exemplarily be presented as a game in which one 
or more players compete and, in doing so, provide high qual 
ity parallel corpora. Exemplarily, players would be bi-lingual 
and would play the game for either fun or prizes. 

In the first exemplary embodiment, two or more human 
players would login into a website with a username where 
they play the game. Some embodiments of the game require 
an infra-structure where two or more players can play an 
internet game jointly. FIG. 1 illustrates an exemplary system 
100 game to acquire parallel data to train statistical machine 
translation systems according to the first embodiment. Refer 
ring to FIG. 1, a source language is stored in a database for 
monolingual data 110. That is, database for monolingual data 
110 stores the source language which is the language of which 
a translation is desired. The translation would be parallel data, 
showing a parallel translation of the phrase or sentence in the 
Second language. 
Game manager 150 exemplarily controls the game and 

receives a desired source language from a database for mono 
lingual data 110. 

Player 1 120 and Player 2 130 would be exemplarily be 
bilingual persons that would play the game and their play 
would help develop the parallel data. Preferably, Player 1120 
and Player 2 130 would be provided with an interface with 
which they can communicate with the system 100. The inter 
face may be a web browser or even a written sheet through 
which they can observe the object to be translated and any 
clues or instructions from the game. 
The human players, in the first embodiment two players: 

Player 1 120 and Player 2 130, would be presented with a 
monolingual structure (typically a sentence, but the structure 
may also be a phrase, word, or document) in the source 
language by game manager 150. The players would take turns 
to translate the sentence, but their translations would not be 
displayed to the other players until they generate the same 
translation. 

The game would exemplarily provide clues to help both 
players converge onto the same translation. For example, 
while translating the sentence, the players would be informed 
about whether their translation is a hit or miss compared to 
other players’ translations. The players would iteratively 
translate the sentence until they generate the same translation 
or until they reach a predefined turn count. 

In the first embodiment of the game, the users would be 
presented with the same sentence and are then asked to trans 
late the sentence. The task of sentence translation can also 
include the alignments (i.e. word-by-word alignments of the 
words in the original sentence and its translation). 

Training player models unit 140 would use the translated 
sentence pairs to train-up a player-pair model. The player-pair 
training involves learning a model from the player inputs. The 
model would be updated with each response pair from the 
players and used to steer the players towards converging a 
common translation answer for a given monolingual struc 
ture. The model is trained using Such information as sentence 
pairs, e.g., sentence comparison results, a number of turns a 
translation took to converge, and progress in converging to a 
common translation, as well as other player specific informa 
tion if available (e.g. gender, language proficiency, etc.). 

The player pair model would generate a set of information 
including the similarity of the translated sentences using Such 
metrics as BLEU (Bilingual Evaluation Understudy), TER, 
NIST etc., whether the players are co-operating, and a num 
ber of turns taken by each player, and a convergence rate to a 
common translation. Exemplarily, the automatic evaluations 
(both BLEU and NIST) use a weighted average of variable 
length phrase matches against the reference translations. This 
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4 
information is communicated to the Game Manager 150 and 
Feedback/Response Generation Unit 180 to formulate the 
response to the players following their input. 
BLEU refers to a conventional evaluation of translations. 

See Kishore Papineni, Salim Roukos, Todd Ward, and Wei 
Jing Zhu, Bleu: a Method for Automatic Evaluation of 
Machine Translation, Proceedings of the 40th Annual Meet 
ing of the Association for Computational Linguistics (ACL), 
Philadelphia, July 2002, pp. 311-318. For NIST, the National 
Institute of Standards and Technology’s effort at open source 
translation, refer to the NIST Report (2002) Automatic Evalu 
ation of Machine Translation Quality. Using N-gram Co-Oc 
currence Statistics. 
Game Manager 150 would take the information from train 

ing player models unit 140 along with the monolingual sen 
tence to instruct the response generation unit 180. Response 
generation unit 180 exemplarily formulates a response to the 
players with information received the training player models 
unit 140. The information supplied by the training player 
models unit 140 includes the translation similarity score (Sug 
gesting how close the two players are in generating the same 
translation) and clues (e.g. communicating one player's par 
tial translations or translation of the same random word(s) to 
the other) to make Sure that eventually the players converge to 
the same translation. Ideally, the threshold for convergence 
would be a score of 1.0, an exact score match. 

In the first exemplary embodiment, the players may be 
rewarded in pairs. The rewarding process can be implemented 
in many ways, including a minimum turn count in translating 
a given set of sentences or an amount of time required to 
translate a given set of sentences. In the first embodiment, the 
stopping criterion is that for each sentence pairs the players 
have to converge on the same translation. 
Game state unit 190 would keep track of the status of the 

translation efforts by the players. In additional aspects of the 
first embodiment, Game State Unit 190 would keep track of 
the game state to make Sure that the players do not diverge in 
their respective translations and that the players will keep 
trying a given sentence pair up to a predefined turn count. 

In the first embodiment, each sentence generated in each 
turn is a possible translation of the original sentence. These 
translations would be filtered by a parallel data filtering unit 
160 to make sure that the data is useful for translation and they 
would be placed in the parallel data database 170. That is, the 
filtered parallel data may include alternative translation pairs 
that would also be useful for translation purposes. 

FIG. 2 illustrates an exemplary method 200 of the first 
embodiment. Referring to FIG. 2, method 200 exemplarily 
begins at Step 210 where a monolingual structure is provided 
to players. Then, in Step 220, the translations, or parallel data, 
are received and then compared in Step 230. In step 240, 
feedback is provided to the players. Step 250 illustrates that 
the method 200 is iteratively performed until the translations 
converge or that other end conditions are reached. 
The following is an exemplary embodiment of the transla 

tion of a sentence from Turkish to English in the first embodi 
ment of the game. The portion detailing “System Action.” 
corresponds to decisions and outputs made by an exemplary 
embodiment of the present game. 

System Action: The players are instructed to translate the 
following Turkish sentence to English: “Bugun olmaZsa Ver 
diginiz isibir Sonrakigune kesin bitiririm'. 

Turn i:1 
Player 1's First Attempt: If it is not today, I can definitely 

finish the work you gave me by tomorrow 
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Player 2's First Attempt: In case I may not be able to finish 
the assignment today, I can definitely complete it the follow 
ing day 

System Action: Try Again! 
System Action: Bleu Score Between Translation Pairs: 

0.1524 (communicated to both players) 
System Comment: Rephrase your translation or use syn 

onyms if possible for some words (communicated to both 
players). 

System Action: Clue: Try to use a word(s) that would mean 
“tomorrow' (communicated to Player 2). Try to use a word 
that would mean "complete' (communicated to Player 1). 

That is, as the turn counts increases, the amount of clues 
given to the players increases. At each turn, the overlap 
between the two translations and differences between the two 
translations are estimated. For example, after 2 turns (each 
player attempts to match each other's translation twice), the 
method can identify content words and if any/some of these 
content words are missing in a translation. If there are missing 
words from one player's respective translation, then a clue 
would be given to the player who did not use the same content 
word, in the form of “use a synonym for this specific content 
word. As the turn count increases, then phrases used in the 
other translation are presented to the other player. The amount 
of clues given can be adjusted to pace the convergence on the 
same translation. 

That is, because there may be no database available to 
which the player's translations can be compared, the transla 
tions are compared against each other. The players may then 
be provided with additional hints or warnings about words 
that do not correspond between their translations. Exemplar 
ily, where a word does not match, the players are offered 
alternatives based on the other player's translation attempt or 
known synonyms. 

Turn H2 
Player 1’s Second Attempt: If it is not today, I can definitely 

complete the work you gave me by tomorrow 
Player 2's Second Attempt: If I cannot finish the assign 

ment today, I will definitely be able to complete it tomorrow 
System Action: Getting close try again! 
System Action: Bleu Score Between Translation Pairs: 

0.01.16 (communicated to both players). 
System Comment: Rephrase some of the constructs or use 

synonyms if possible for some words (communicated to both 
players) 

System Action: Clue: Try to use a word(s) that would mean 
“work' (communicated to Player 2) 

Turn H3 
Player 1's Third Attempt: If it is not today, I can definitely 

complete the work you gave me by tomorrow. 
Player 2's Third Attempt: If I cannot finish the work today, 

I will definitely be able to complete it tomorrow 
System Action: Getting very close try again! 
System Action: Bleu Score Between Translation Pairs: 

0.0142 (communicated to both players). 
System Comment: Check the partial translation of the 

other player and rephrase your translation (for either of the 
player, say Player 1 for example): 

System Action: Clue: If I cannot 
work today, I will able to 

Turn H4 
Player1's Fourth Attempt: If I cannot finish the work today, 

I will definitely be able to complete it tomorrow. 
Player 2's Fourth Attempt: If I cannot finish the work today, 

I will definitely be able to complete it tomorrow 
System Action: Congratulations!!!! 
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6 
System Action: Bleu Score Between Translation Pairs: 1.0 

(communicated to both players). 
System Action: System Report: “It took you 4 turns and 24 

seconds to converge to the same translation. You got X points 
for translating this sentence. Please move on to the next 
sentence. 

Next, all seven sentence-pairs (original Turkish sentence is 
paired with the three pairs of translations generated with both 
players) generated in the process would be considered legiti 
mate and be deposited to the Parallel Sentence Pair Database. 
A second exemplary embodiment of the game would 

exemplarily be similar to the first embodiment. In the second 
embodiment, the translation answer of one of the players (or 
one that is extracted from an already existing parallel corpus) 
would be fixed or constant. As such, the second embodiment 
of the game would steer the other player to converge to the 
fixed translation answer that exists in the database. 
The second embodiment would exemplarily be based 

where a parallel corpora already exists. The existing parallel 
corpora could be generated manually by human translators or 
by the first game. The goal of the second embodiment of the 
game is to generate alternate translations for each sentence in 
the existing parallel corpora. 

In the second embodiment of the game, only one player 
would play the game. The second embodiment would arise in 
an instance, for example, where some parallel corpora was 
already collected in some fashion and the goal is to acquire 
additional data in the form of alternative translations of the 
available parallel corpora. 

FIG.3 illustrates an exemplary system game 300 to acquire 
parallel data to train statistical machine translation systems. 
Referring to FIG. 3, system 300 includes a database for ref 
erence parallel corpora 310. Monolingual data is retrieved 
from database 310 and provided to bilingual human players 
player 1330, player 2332, through player N 334. Similar to 
the exemplary system 100 of FIG. 1, training player models 
unit 340, game manager 350, parallel data filtering unit 360, 
database for parallel data 370, and feedback/response gen 
eration unit 380 are similarly provided. 

In the second embodiment, the player would exemplarily 
log into a website with a username and be presented with a 
sentence to translate. The player then translates the sentence 
until the player can match the translation of that sentence in 
the parallel corpus. The game may exemplarily give clues 
Such as randomly displaying one or more words in the refer 
ence translation to ensure that the player converges to the 
reference translation stored in the parallel corpus. 

This second embodiment of the game would exemplarily 
present the players with monolingual data, which is extracted 
from the parallel corpora database 310. The monolingual data 
could be from each direction (e.g. source or target languages). 

FIG. 4 illustrates an exemplary method 400 of the second 
embodiment. Referring to FIG. 4, method 400 exemplarily 
begins at Step 410 where a monolingual structure is provided 
to a player. Then, in Step 420, a translation is received from 
the player and then compared to a reference translation in 
Step 430. In step 440, feedback is provided to the player. Step 
450 illustrates that the method 400 is iteratively performed 
until the translation converges with the reference or until 
other end conditions are reached. 

In step 440, the feedback could exemplarily be based on 
taking the translated sentences and train up a player-pair (if 
there are more players then the model is a multi-player model) 
model. The player-pair training involves learning a model 
from the player inputs. The model is updated with each 
response pair from the players and is used to steer the players 
towards converging a common translation answer for a given 
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monolingual sentence. The model is trained using such infor 
mation as sentence comparison, turns it took so far and 
progress in converging to a common translation as well as 
other player specific information if available (e.g. gender, 
language proficiency, etc.). In an additional exemplary 
embodiment, multiple players could race to translate the same 
fixed translation. 
The player pair model generates a set of information 

including, the similarity of the translated sentences using 
such metrics as BLEU, TER, NIST etc., which are well 
known metrics in the art, whether the players are co-operat 
ing, it of turns each player took, and convergence rate to a 
common translation. This information is communicated to 
the Game Manager 350 and Training/Player Model 340 to 
formulate the response to the players following their input. 
One of the main differences with the first embodiment is 

that, in the second embodiment, the translated sentences are 
not compared to each other but they are compared to a refer 
ence translation in the database in Step 430. The reference 
translations are extracted from the parallel corpora. 

Step 440 can further include giving clues to help the player 
merge his translation to the proper translation in an iterative 
fashion as illustrated in Step 450. Furthermore, in Step 460, 
all the data collected from the player can be considered as 
alternative translations of the same source language sentence. 

All the sentences collected this way are considered (after 
Some quality assessment, and filtering) as alternative transla 
tions of the sentences in the parallel corpus. Typically, one can 
come up with numerous sentences in the target language to 
convey the same meaning in the Source language. In this 
embodiment, the game would not require Sophisticated infra 
structure, since it simply uses a table lookup on one side. 

This second embodiment of the game would exemplary 
includes Game Manager 350 that would take the information 
from the Training/Player Model 340 along with the monolin 
gual sentence and instruct a Feedback/Response Generation 
unit 380. Feedback/Response Generation unit 380 would 
exemplarily formulate a response to the players with infor 
mation it received from Training/Player Model 340. The 
information supplied by Training/Player Model 340 would 
exemplarily include the translation similarity score (Suggest 
ing how close the two players are in generating the same 
translation) and clues (e.g. communicating one player's par 
tial translations or translation of the some random word(s) to 
the other) to make Sure that eventually the players generate 
the reference translation in the database. 

This second embodiment of the game would exemplary 
reward the players individually. The rewarding process may 
be implemented in many ways, including minimum turn 
count in translating a given set of sentences, or in terms of 
time taken to translate a given set of sentences. Exemplarily, 
for the second embodiment, the stopping criterion would be 
that each sentence has to converge on the reference transla 
tions. 
Game state unit 390 of the second embodiment of the game 

would exemplary keep track of the game state, to make Sure 
that the players do not diverge in translations and they can 
keep trying up to a predefined turn count. 

In the second embodiment of the game, each sentence 
generated for each turn may be the possible alternate transla 
tion of the original sentence. These translations would be 
filtered to make sure that the data is clean/useful for transla 
tion and put them into the enriched parallel data database 
through data filtering unit 360 and stored in parallel database 
370. One exemplary method offiltering is to compare a trans 
lation to other translations of the same sentence by different 
players. This comparison can exemplarily employ BLEU. 
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8 
NIST or any other sentence comparison metrics. These met 
rics can measure overlap between two sentence pairs. If a 
translation does not have any overlap or a very Small overlap 
with the other translations (there is threshold involved here, 
which could be set to a low value), then this translation is an 
outlier and should exemplarily be filtered out and should not 
be included in the parallel data. 
A third exemplary embodiment of the game would also use 

human computing power to rate the quality of translated 
sentences. The third embodiment can be played by one or 
more players (similar to the two games described above). 
When the third embodiment is played by two or more players 
each player is presented by the Source sentence and its trans 
lation. The players are asked to rate the quality of translations 
according to a scale (e.g., 1-to-10). The players would keep 
guessing/rating the quality until they have matching answers. 
Again the players would be rewarded/punished based on a 
number of turns they used to match their answers. The data 
collected here are used to assign a confidence score to the 
translations. 

FIG. 5 illustrates an exemplary method 500 of the third 
embodiment. Referring to FIG. 5, method 500 exemplarily 
begins at Step 510 where a monolingual source structure is 
provided to players. Then, in Step 520, the player rankings of 
the translation are received. In Step 530, player feedback is 
iteratively requested until the rankings between players con 
Verge or that other end conditions are reached. 

This game can also be played by a single player, assuming 
that there exist one or more ratings of the translated sentences. 
The third embodiment would be used to obtainamore reliable 
quality assessment of the translations by incorporating opin 
ions of the other human translators about the quality of the 
translations. 

In the different embodiments of the game, the users would 
exemplarily be rewarded (e.g. giving points) as they match 
the translations. In some instances, these points could be 
redeemed for other prizes. 

Referring now to FIG. 6, system 600 illustrates a typical 
hardware configuration which may be used for implementing 
the inventive system and method for generating SMT's. The 
configuration has preferably at least one processor or central 
processing unit (CPU) 610. The CPUs 610 are interconnected 
via a system bus 612 to a random access memory (RAM) 614, 
read-only memory (ROM) 616, input/output (I/O) adapter 
618 (for connecting peripheral devices such as disk units 621 
and tape drives 640 to the bus 612), user interface adapter 622 
(for connecting a keyboard 624, mouse 626, speaker 628, 
microphone 632, and/or other user interface device to the bus 
612), a communication adapter 634 for connecting an infor 
mation handling system to a data processing network, the 
Internet, and Intranet, a personal area network (PAN), etc., 
and a display adapter 636 for connecting the bus 612 to a 
display device 638 and/or printer 639. Further, an automated 
reader/scanner 641 may be included. Such readers/scanners 
are commercially available from many sources. 

In addition to the system described above, a different 
aspect of the invention includes a computer-implemented 
method for performing the above method. As an example, this 
method may be implemented in the particular environment 
discussed above. 

Such a method may be implemented, for example, by oper 
ating a computer, as embodied by a digital data processing 
apparatus, to execute a sequence of machine-readable 
instructions. These instructions may reside in various types of 
tangible signal-bearing storage media. 

Thus, this aspect of the present invention is directed to a 
programmed product, comprising signal-bearing storage 
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media tangibly embodying a program of machine-readable 
instructions executable by a digital data processor incorpo 
rating the CPU 610 and hardware above, to perform the 
method of the invention. 

This tangible signal-bearing storage media may include, 
for example, a RAM contained within the CPU 610, as rep 
resented by the fast-access storage for example. Alternatively, 
the instructions may be contained in another signal-bearing 
storage media, such as a magnetic data storage diskette 700 or 
CD-ROM 702, (FIG. 7), directly or indirectly accessible by 
the CPU 610. 

Whether contained in the computer server/CPU 610, or 
elsewhere, the instructions may be stored on a variety of 
tangible, machine-readable data storage media, Such as 
DASD storage (e.g., a conventional “hard drive' or a RAID 
array), magnetic tape, electronic read-only memory (e.g., 
ROM, EPROM, or EEPROM), an optical storage device (e.g., 
CD-ROM, WORM, DVD, digital optical tape, etc.), paper 
"punch cards, or other Suitable tangible signal-bearing Stor 
age media, including memory devices in transmission media 
and instructions in formats such as digital and analog and 
memory devices in communication links and wireless. In an 
illustrative embodiment of the invention, the machine-read 
able instructions may comprise software object code, com 
plied from a language Such as “C.” etc. 

While the invention has been described in terms of exem 
plary embodiments, those skilled in the art will recognize that 
the invention can be practiced with modification within the 
spirit and scope of the appended claims. 

Further, it is noted that, Applicants intent is to encompass 
equivalents of all claim elements, even if amended later dur 
ing prosecution. 

Having thus described our invention, what we claim as new 
and desire to secure by Letters Patent is as follows: 

1. A method of generating a statistical machine translation 
database through a game, the method comprising: 

retrieving from memory and providing to a plurality of 
players a monolingual structure; 

receiving a first translation attempt from each of the plu 
rality of players; 

comparing, using a processor, the first translation attempts 
from each of the plurality of players; 

providing feedback to each of the plurality of players; and 
receiving and comparing attempts and providing feedback 

to iteratively converge Subsequent translations from 
each of the plurality of players into a final translated 
Structure. 

2. A method as recited in claim 1, further comprising fil 
tering parallel data for useful intermediate translation data. 

3. A method as recited in claim 1, wherein the monolingual 
structure comprises a sentence formed in a first language. 

4. A method as recited in claim 1, wherein the final trans 
lated structure comprises a sentence formed in a second lan 
gllage. 

5. A method as recited in claim 1, wherein the comparing 
includes determining a similarity score for translation 
attempts of each of the plurality of players. 

6. A method as recited in claim 5, wherein said providing 
feedback comprises formulating a response to the players 
includes the similarity score and a partial translation of same 
random words from another one of the plurality of players 
from the translation attemts. 

7. A method as recited in claim 1, wherein the providing 
feedback includes presenting similar words based on a pre 
ceding translation attempt of one player of the plurality of 
players and a preceding translation attempt of an other player 
of the plurality of players to a respective one of the plurality 
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10 
of players with respect to portions of the respective transla 
tion attempts that do not converge to a common translation 
answer for the monolingual structure. 

8. A method as recited in claim 1, wherein the providing 
feedback includes presenting selected words based on a pre 
ceding translation attempt of one player of the plurality of 
players and a preceding translation attempt of an other player 
of the plurality of players to a respective one of the plurality 
of players with respect to portions of the respective transla 
tion attempts that do not converge to a common translation 
answer for the monolingual structure. 

9. A method as recited in claim 1, wherein the providing 
feedback includes creating a learning model based on each 
translation attempt from each of the plurality of players that is 
updated with each response pair from each of the plurality of 
players and steers each of the plurality of players towards a 
converging to a common translation answer for the monolin 
gual structure. 

10. A method of generating alternate translations for a 
statistical machine translation database through a game, the 
method comprising: 

providing a monolingual structure to a player, 
receiving a first translation attempt from the player, 
comparing, using a processor, the first translation attempt 

from the player to a reference translation; 
providing feedback to the player, and 
receiving and comparing attempts and providing feedback 

to iteratively converge Subsequent translations from the 
player into a final translated structure. 

11. A method as recited in claim 10, wherein the providing 
feedback includes providing a game manager to ensure that 
the player does not diverge in his translation. 

12. A method as recited in claim 10, further comprising 
filtering parallel data for useful intermediate translation data. 

13. A method as recited in claim 10, wherein the monolin 
gual structure comprises a sentence formed in a first lan 
gllage. 

14. A method as recited in claim 10, wherein the final 
translated structure comprises a sentence formed in a second 
language. 

15. A method as recited in claim 10, wherein the comparing 
includes determining a similarity score of a translation 
attempt of the player to the reference translation. 

16. A method of grading a statistical machine translation 
database through a game, the method comprising: 

providing a monolingual structure to a plurality of players; 
receiving a grading assessment of the monolingual struc 

ture from each of the plurality of players; 
comparing, as executed by a processor, the grading assess 

ment from each of the plurality of players; and 
providing feedback to each of the plurality of players; and 
receiving and comparing attempts and providing feedback 

to iteratively converge Subsequent translations from 
each of the plurality of players into a final grading 
aSSeSSment. 

17. An apparatus to generate a statistical machine transla 
tion database through a game, the apparatus comprising: 

a monolingual database to store a plurality of language 
phrases first language; and 

a game manager, as executed by a processor on said appa 
ratus, configured to receive a source language phrase 
from the monolingual database and present the Source 
language phrase to each of a plurality of players and to 
receive translation attempts from each of the plurality of 
players, 

wherein the game manager provides feedback to each of 
the plurality of players, and 
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wherein the game manager receives and compares attempts 
and provides feedback to iteratively converge subse 
quent translations from each of the players into a second 
language phrase. 

18. An apparatus as recited in claim 17, further comprising 
a training player models unit to use the translation attempts to 
create a player-pair model to steer the plurality of players 
towards a converging to a second language phrase. 

19. An apparatus as recited in claim 18, further comprising 
a response generation unit configured to formulate a response 
to the plurality of players to guide the plurality of players to 
converge to the second language phrase based on the player 
pair model. 

20. An apparatus as recited in claim 17, further comprising 
a response generation unit configured to formulate a response 
to the plurality of players to guide the plurality of players to 
converge to the second language phrase. 

21. An apparatus as recited in claim 17, further comprising 
a game state unit to keep track of statuses of the translation 
attempts of the plurality of players to make sure that the 
players do not diverge in their respective translation attempts. 

22. An apparatus as recited in claim 17, further comprising 
a parallel data filtering unit to filter useful parallel data from 
the translation attempts of the players and sending the useful 
parallel data to a parallel data database. 

k k k k k 
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